The study investigated mathematics cognitive failures as related to mathematics anxiety, gender and performance in calculus among 450 preservice teachers from four public universities in the South West geopolitical zone of Nigeria using the quantitative research method within the blueprint of the descriptive survey design. Data collected were analyzed using the descriptive statistics of percentages, mean, and standard deviation and inferential statistics of factor analysis, independent samples t-test, and multiple regression analysis. Findings revealed that mathematics cognitive failure assessed by the mathematics cognitive failures questionnaire was a multi-dimensional construct (lack of concentration, motor function, memory, and distractibility). Mathematics anxiety level differences in cognitive failures in mathematics and performance in calculus among preservice teachers were significant. Cognitive dimension of mathematics anxiety, gender, affective dimension of mathematics anxiety, lack of concentration and motor function dimensions of mathematics cognitive failures made statistically significant contributions to the variance in preservice teachers' performance in calculus. Based on this baseline study, it was thus, recommended that future studies in Nigeria and elsewhere should investigate whether mathematics cognitive failures could be responsible for students' errors committed when solving problems in mathematics.
Introduction
The term lapse of awareness is rooted in both clinical and cognitive psychology. In the clinical psychology lapse of awareness is termed dissociation while in cognitive psychology it is called cognitive failure. These two constructs encompass overlapping mental phenomena in which cognitive failures overlap with non-pathological dissociation (Bruce, Ray & Carlson, 2007) . As first mooted by Broadbent, Cooper, FitzGerald and Parkes in 1982, cognitive failures refer to perceptual, attentional, memory, and action-related lapses of awareness. Cognitive failures refer to interference in the memory, distractibility and physical blunder (Wallace & Vodanovich, 2002) which cause failure in the performance of an action which a person is normally capable of executing (Wallace, Kass & Stanny, 2002) . Cognitive failures may refer to as errors of cognition. Reason (1990) categorized human errors into three major classes: slips, lapses, and mistakes. Slips are defined as errors of execution; lapses as errors of storage; and mistakes as errors of planning. The Cognitive Failures Questionnaire (CFQ) developed by Broadbent et al. (1982) is an established self-report measure of individual differences in daily mental lapses with 25 questions relating to everyday errors such as the likelihood of not noticing signposts on the road or being confused right and left when giving directions. These questions are seen to reflect lapses in memory, perception, and attention. While the CFQ scores remain relatively constant over time (Broadbent et al, 1982) , cognitive failures occur in occupational and nonoccupational activities (Allahyari, Rangi, Khalkhali, & Khosravi, 2014) . Occupational cognitive failures are bunches of mental lapses that occur at the working environment while non-occupational cognitive failures are clusters of failures that occur outside the working environment.
The literature is replete with inconclusive findings regarding the factor structure of the CFQ (Matthews, Coyle, & Craig, 1990 ; Pollina, Greene, Tunick, & Puckett, 1992; Wallace, 2004) although the CFQ had been thought to assess a single construct. The developers indicated that the CFQ assesses a single, stable trait-like construct with adequate psychometrics (Broadbent et al, 1982) . This assertion has been queried (Larson, Alderton, Neideffer, & Underhill, 1997) and the question was asked ''how many different types of cognitive failures do the CFQ measure?'' (Bruce, Ray, & Carlson, 2007) . In a confirmatory factor analysis of the CFQ, Wallace (2004) indicated that a four-factor solution yielded the best fit. Bruce, Ray and Carlson (2007) determined the factor structure of the CFQ uses both the exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). The result showed that all items of the CFQ loaded reasonably highly onto a single, general factor and the single-factor model fell short of standard criteria for fit indices. Thus, it was suggested that the CFQ lacked the psychometrics required for a theoretically meaningful elucidation of more than a single factor (Bruce, Ray & Carlson, 2007) . Based on these inconclusive findings, it is recommended that more research be carried out on the factor structure of the CFQ.
In short scores on CFQ had been found to be positively correlated with increased distraction of attention in everyday living such as absent-mindedness while shopping (Reason & Lucas, 1984) , increased number of car accidents (Larson & Merritt,1991) and minor injuries at work (Wallace & Vodanovich, 2003) . It is evident that general cognitive failures correlated with workplace accidents (Arthur, Barrett & Alexander, 1991) , a traffic domain (Larson & Merritt, 1991) , minor injuries (O'Hare, Wiggins, Batt & Morrison, 1994; Larson, Alderton, Neideffer, & Underhill, 1997), stress (Broadbent et al, 1982) and fall injury and hospitalisation (Larson, Alderton, Neideffer, & Underhill, 1997). A significant positive correlation was also found between cognitive failures and task performance (Tipper & Baylis, 1999) . More so, total CFQ scores were associated with driving error rates, but not with accidents (Allahyari et. al, 2008) . Early studies on cognitive failures and anxiety showed that there existed a significant positive relationship between cognitive failures and anxiety (Broadbent et al, 1982) . Studies also showed a meaningful relationship between cognitive failures, anxiety, psychological tension and affection disorders (Sullivan & Payne, 2007) . CFQ scores had been found to be positively correlated with state anxiety symptoms even after controlling for the influence of trait anxiety and neuroticism (Merckelbach, Muris, Nijman, & de Jong, 1996) , although there had been a significant association between CFQ scores and trait anxiety (Smith, Chappelow, & Belyavin, 1995) . Simpson, Wadsworth, Moss and Smith (2005) found a significant positive correlation between clinical anxiety and cognitive failure. In a recent study, Berggren, Hutton and Derakshan (2011) showed that self-reported state anxiety correlated with CFQ scores. In another more recent study, Habib and Naz (2015) found out there was a significant positive correlation between CFQ scores and interpersonal relationship anxiety in children with dyslexia. More so, interpersonal relationship anxiety was found to be a significant predictor of cognitive failures and vice versa in children with dyslexia (Habib & Naz, 2015) . All these point to the fact that different forms of anxiety (except mathematics anxiety yet to be studied) had a significant positive correlation with cognitive failures in both clinical and nonclinical populations.
It is startling nevertheless apparently true that up until this research was begun, no researcher had investigated the relationship between mathematics cognitive failures (MCF) and mathematics anxiety. It is posited here that math cognitive failure would be different from general cognitive failure, although the two constructs would overlap to a degree. Mathematics cognitive failures in this setting refer to perceptual, attentional, memory, and action-related lapses of awareness in relation to the study of mathematics. It is individual differences in proneness to errors in routine mathematical activity and problem solving. Mathematics cognitive failures refer to inabilities to successfully perform mathematical tasks that one might naturally be able to execute on a daily basis. Following the work of Broadbent at al. (1982) , the present study developed a domain specific mathematics cognitive failures questionnaire and investigated its relation with mathematics anxiety and performance in the undergraduate calculus course. It is noted that cognitive failures require further studies and different measurement tools for specific domains (Allahyari, Rangi, Khosravi & Zayeri, 2011) and mathematics is a specific domain that requires attention. Accordingly, it is important that recent investigations focus Volume 10 Number 2, 2017 on cognitive failures in mathematics education. This is so because many students commit errors while solving problems in mathematics and these errors reflect in both routine and non-routine problems. In mathematical errors are wrong answers due to planning. A mathematical error is an error committed by a person (student, teacher) who in a given task considers as true an untrue mathematical sentence or considers an untrue sentence as mathematically true (Legutko, 2008) .
Calculus is one aspect of advance mathematics which students dread and often show poor performance. The poor performance is not unconnected to errors committed by students while trying to solve problems in calculus. Students often commit both procedural and conceptual errors when solving problems in calculus. Procedural errors are connected with procedural knowledge and conceptual errors are associated with conceptual knowledge. Procedural knowledge is defined as the mastery of computational skills and knowledge of procedures for identifying mathematical components, algorithms, and definitions. Conceptual knowledge relates to the knowledge of the underlying structure of mathematics-the relationships and interconnections of ideas that explain and give meaning to mathematical procedures (Eisenhart, Borko, Underhill., Brown, Jones, & Agard, 1993). Many students fail to show success in calculus because it is anxiety inducing and students would want to opt out if given the opportunity to do so. One debilitating construct in mathematics education is mathematics anxiety.
Although mathematics anxiety has been extensively studied in middle school and high school students, little is known about the emergence of mathematics anxiety in young and tertiary students. Few published studies investigating mathematics anxiety in tertiary level have focused on matriculating and undergraduate students (Pourmoslemi, Erfani & Firoozfar, 2013; Zakaria & Nordin, 2008) . Mathematics anxiety often leads to avoidance of mathematics by those who experience it (Mahmood & Khatoon, 2011) and it is more than a dislike towards mathematics. Mathematics anxiety is a feeling of tension and anxiety that impedes with the handling of numbers and the solving of the mathematical problems in a wide variety of ordinary life and academic situations (Richardson & Suinn, 1972) . According to Hamid, Shahrill, Matzin, Mahalle and Mundia (2013) mathematics anxiety is an intense emotional and irrational fear of math based on unrealistic feelings of frustration, hopelessness, and helplessness associated with repeated failure or lack of experience of success. Mathematics anxiety is associated with fear and apprehension to specific mathematics related situations (D'Ailly & Bergering, 1992) and is a sense of discomfort observed while working on mathematical problems (Hadfield & Trujillo, 1999; Ma, 2003) . Jain and Dowson (2009) described mathematics anxiety as a result of an inability to handgrip frustration, excessive school absences, poor self-concept, internalized negative parental and teacher attitudes toward mathematics, and an emphasis on learning mathematics through the drill without real understanding. Mathematics anxiety is a performance based anxiety disorder that involves physiological stimulation, negative cognitions, and avoidance behaviours that lead to an affective drop in mathematics and mathematics related activities. Eden, Heine and Jacobs (2013) provided an overview of the current state of research concerning the development, defining factors and effects of mathematics anxiety, particularly with respect to young elementary school age level populations. The comprehensive review also touched the assessment instruments, potential riskfactors, consequences of mathematics anxiety, as well as approaches to intervention (Eden etal, 2013) in mathematics anxiety.
The negative relationship between mathematics anxiety and mathematics performance and achievement has long been detected (Dreger & Aiken, 1957; Engelhard, 1990; Green, 1990; Hembree, 1990; Tocci & Engelhard, 1991; Ma, 1999) Mathematics anxiety causes an "affective drop," a decline in performance when mathematics is performed under timed, high-stakes conditions, both in laboratory tests as well as in educational settings (Ashcraft & Moore, 2009 ). The vision of doing mathematics is enough to generate negative emotional reactions among students with high mathematics anxiety (Lyons & Beilock, 2010 Hembree, 1990) in which the theoretical model of test anxiety is assumed to back up mathematics anxiety (Hembree, 1990; Sarason, 1986 ).
Liebert and Morris (1967) identified two components of test anxiety, worry and emotionality. Worry is the cognitive component of anxiety, consisting of negative expectation and self-deprecatory thoughts about one's performance in an anxiety inducing situation (Wigfield & Meece, 1988) . Emotionality is the affective component of anxiety, including feelings of nervousness, tension, dread, fear, and unpleasant physiological reactions to testing situations (Wigfield & Meece, 1988) . According to Liebert and Morris (1967) these two components are empirically different, although they are correlated, and that worry relates more strongly than emotionality to poor test performance (Wigfield & Meece, 1988) . Regarding the dimensionality of mathematics anxiety, Wigfield and Meece (1988) in confirmatory factor analyses provided evidence for two components: a negative affective reaction component and a cognitive component. The affective component of mathematics anxiety correlated more strongly and negatively than did the worry component to children's ability perceptions, performance perceptions, and mathematics performance. The worry component correlated more strongly and positively than did the affective component to the importance that children attach to mathematics and their reported ratings of actual effort expended in mathematics (Wigfield & Meece, 1988) . In the same vein, Ho etal (2000) in a cross national study of the affective and cognitive dimensions of mathematics anxiety found that the results of confirmatory factor analyses supported the theoretical distinction between affective and cognitive dimensions of mathematics anxiety in all 3 national samples of China, Taiwan, and the United States. More so, across the 3 national samples, the affective factor of mathematics anxiety was significantly correlated to mathematics achievement in the negative direction. In Nigeria no study has empirically examined the factor structure of the Wigfield and Meece's mathematics anxiety questionnaire. For young children, Ramirez, Gunderson, Levine and Beilock (2013) found a negative relation between mathematics anxiety and mathematics achievement for children who were higher but not lower in working memory (WM).
Working memory (WM) is a cognitive process which allows a person to multitask, or simultaneously think about and hold information at the same time as completing other tasks, and is responsible for temporarily storing and manipulating information (Alloway, 2006; Klingberg, Forssberg, & Westerberg, 2002 ). Ashcraft and Kirk (2001) examined and found a negative relationship between mathematics anxiety and WM among undergraduate students. This implied that the presence of mathematics anxiety might compromise WM (Sevey, 2012) . Although CFQ scores did not appear to predict performance in memory tasks (Wilkins & Baddeley, 1978) , they have been distinguished to affect memory in tasks requiring the inhibition of unwanted memories (Groome & Grant, 2005) . One justification for the association between CFQ scores and poor performance on tasks of selective attention may be that both replicate a failure to preserve task goals in WM (Berggren, Hutton & Derakshan, 2011) . Loading WM via secondary tasks has been revealed to interrupt selective attention in a similar way to that told in the study of CFQ (Gazzaley, 2011) . A few studies have found a relationship between cognitive failures and academic performance/achievement. Sadeghi, Abolghasemi, and Hajloo (2013) found out that cognitive failures explained only 8% of the variance in the academic performance of Developmental Coordination Disorder (DCD) students and among them, only the absent-mindedness-a dimension of cognitive failures had meaningful predictive power for the academic performance of DCD students. Ibironke, Awofala and Awofala (2015) found out that there was no significant relationship between cognitive failures and senior secondary school students' performance in biology. More so, a negatively weak correlation was found between students' cognitive failures and their body mass index (B.M.I).
This review has shown that the construct of mathematics cognitive failure is a fertile area of research in mathematics education since no study has investigated it in the literature. In addition the relation among mathematics cognitive failure, mathematics anxiety and performance in calculus is worth examining. Hence, the present study assessed preservice teachers' mathematics cognitive failures as related to mathematics anxiety and performance in undergraduate calculus.
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Research Questions
Specifically, in this study, the following research questions were addressed:
1. What is the factor structure of the mathematics cognitive failures questionnaire among Nigerian preservice teachers? 2. What is the relationship between the mathematics cognitive failures and the general cognitive failures among Nigerian preservice teachers?
3. Is mathematics anxiety a factor in performance in calculus and perception of mathematics cognitive failures among Nigerian preservice teachers? 4. What is the relationship among the dimensions of mathematics cognitive failures (lack of concentration, motor function, memory and distractibility), dimensions of mathematics anxiety (affective and cognitive components) and performance in calculus of the Nigerian preservice teachers?
5. What are the composite and relative contributions of dimensions of mathematics cognitive failures (lack of concentration, motor function, memory and distractibility), mathematics anxiety (affective and cognitive components) and gender to the explanation of the variance in the preservice teachers' performance in undergraduate calculus?
Method
The study made use of quantitative research method within the blueprint of the descriptive survey design. The participants in this study were 450 preservice mathematics teachers (270 males and 180 females) from four Universities in the South-West geo-political zone of Nigeria. Their age ranged from 16 to 34 years with mean age of 21.8 years. The participants could also be categorised as 210 (46 Broadbent etal (1982) and Mathematics Anxiety Questionnaire (MAQ) were used to collect primary data relating to cognitive failures, mathematics cognitive failures and mathematics anxiety respectively while secondary data relating to the preservice mathematics teachers' performance in calculus were retrieved from their records in the four Universities. The CFQ and MCFQ consisted of 25 items apiece anchored on a 5-point modified Likert scale ranging from: Very often -4, Quite often -3, Occasionally -2, Very rarely -1, to Never -0. Broadbent etal (1982) found out that the test retest correlation for the CFQ ranged between 0.803 (n=32) and 0.824 (n=57) within an average interval of 65 weeks and 21 weeks respectively and thus the CFQ can be said to be a stable measure. The internal consistency reliability coefficients of the CFQ and MCFQ were computed using the Cronbach alpha (α) with values of 0.97 and 0.94 respectively. The MCFQ being an adapted instrument was face validated by three experts in mathematics education for appropriateness for the study objective and the suggestions of the experts were incorporated into the MCFQ before its administration to the target sample. The MAQ consisted of 11 items on a 5-point modified Likert scale ranging from: Not at all -0, A little -1, A fair amount -2, Much -3 to Very much -4 adopted from Wigfield and Meece (1988) . The items on the MAQ concerned with negative affective reactions to doing mathematics activities in school and on students' worries about their performance in mathematics. The alphas were .82 for the negative affective reactions scale and .76 for the worry scale (Wigfield & Meece, 1988) . For the present study the internal consistency reliability coefficient of the MAQ was computed using the Cronbach alpha (α) with value of 0.94. Preservice teachers' mathematics anxiety scores were used to assign them into three groups: low mathematics anxiety group, moderate mathematics anxiety group and high mathematics anxiety group. The classification of the preservice teachers was made by using the percentiles of the anxiety scores. Preservice teachers whose scores fell between 33% and 67% were considered the moderate group. Low and high anxiety groups consisted of the preservice teachers whose scores were in the lower 33% and in the upper 33% of the distribution, respectively. In this study no preservice teachers' scores fell between 33% and 67%.
The authors together with four research assistants administered the CFQ, MCFQ and MAQ to the whole sample and in a regularly scheduled class and the author equally retrieved scores pertaining to the preservice mathematics teachers' performance in calculus from their records in the four Universities for the purpose of this study. Data collected were summarized and analyzed using principal components factor analysis, analysis of variance (ANOVA), Pearson's product moment correlation, and multiple regression analysis at 0.05 level of significance.
Results

Research Question One:
What is the factor structure of the mathematics cognitive failures questionnaire among Nigerian preservice teachers?
For research question 1 the responses of the participants to the 25 items of the mathematics cognitive failures questionnaire were subjected to principal components factor analyses (PCA) to identify their underlying dimensions. The data screening processes were carried out and showed no missing values for the 450 participants. Subsequently, further screening showed no concern about normality, linearity, multicollinearity, and singularity. For example, scale scores were normally distributed with skewness and kurtosis values within acceptable ranges (e.g. skewness ranged from -.602 to 0.543, kurtosis ranged from -1.394 to .336) as Kline (1998) suggested using absolute cut-off values of 3.0 for skewness and 8.0 for kurtosis. The correlation matrix of the 25 items revealed that the correlations when taken overall were statistically significant as indicated by the Bartlett's test of sphericity, χ2 = 14184.89; df=300; p<.001 which tests the null hypothesis that the correlation matrix is an identity matrix. The Kaiser-Meyer-Olkin measure of sampling adequacy (MSA) fell within acceptable range (values of .60 and above) with a value of .895. Each of the variables also exceeded the threshold value (.60) of MSA which ranged from .740 to .892. Finally, most of the partial correlations were small as indicated by the anti-image correlation matrix. These measures all led to the conclusion that the set of 25 items of the mathematics cognitive failures questionnaire was appropriate for PCA and since no particular number of components was first hypothesized the criterion was set to eigenvalues greater than one (Kaiser, 1960; Tabachnick & Fidell, 2007) . The initial unrotated PCA resulted in a factor model of four dimensions as indicated by the eigenvalues exceeding unity while the scree plot also showed a factor model of four dimensions. However, based on its pattern of factor loadings, this unrotated factor model was theoretically less meaningful and as such was difficult to interpret. Therefore, the analysis proceeded to rotate the factor matrix orthogonally using varimax rotation to achieve a simple and theoretically more meaningful solution. The rotation resulted in a factor model of four dimensions as suggested by the scree plot and eigenvalues exceeding unity. However, one item in factor 3 should have loaded on factor 4, one item in factor 4 should have loaded on factor three, one item in factor three was found inadequate in terms of its wordings while one item in factor 3 had the same meaning and interpretation with another item in factor 4. So, four items were discarded, leaving behind 21 items. In this study, all the communalities for the factor analysis satisfied the minimum requirement of being larger than 0.50, in fact these ranged from 0.559 to 0.862. Figure 1 above is the scree plot which graphs the eigenvalue against the component number and is suggestive of a four component model. Table 1 displayed the factor loadings for the orthogonal four-factor model of the mathematics cognitive failures questionnaire. All items loaded .615 and above on their primary factor; none of the secondary loadings exceeded .30. Together the four factors accounted for 74.03% of the total variance. The first factor accounted for 41.358% of the variance (eigenvalue= 8.685) and consisted of three lack of concentration items. The second factor accounted for 18.250% of the variance (eigenvalue = 3.832) and consisted of four motor function items. The third factor accounted for 8.505% of the variance (eigenvalue = 1.786) and consisted of six memory items. The fourth factor accounted for 5.918% of the variance (eigenvalue = 1.243) and consisted of eight distractibility items. The internal consistency reliabilities for the subscales are: lack of concentration (α = .860), motor function (α = .881), memory (α = .913) and distractibility (α = .912), and the internal consistency reliability for the entire scale (α = .926) was considered very high and conceptually meaningful (Curtis & Singh, 1997). Thus, the four measures represent empirically separable and internally consistent mathematics cognitive failures constructs. The four weeks test-retest reliabilities of .901, .840, .864, .892, and .901 for the entire scale, lack of concentration, motor function, memory, and distractibility were computed, respectively.
Research Question Two:
What is the relationship between the mathematics cognitive failures and the general cognitive failures among Nigerian preservice teachers?
Volume 10 Number 2, 2017 Table 2 indicated that there was a significant positive relationship between mathematics cognitive failures and pre-service-teachers' general cognitive failures (r=0.654, N=450, p=.000, R 2 =.423). This relationship was a bit high and it therefore means that mathematics cognitive failures and general cognitive failures are significantly positively related. The variance contribution of mathematics cognitive failures as measured by coefficient of determination to pre-service teachers' general cognitive failures was 42.3%.
Research Question Three:
Is mathematics anxiety a factor in performance in calculus and perception of math cognitive failures among Nigerian preservice teachers? Table 3 below shows the descriptive statistics of mean and standard deviation and t-test values on perception of mathematics cognitive failures score and performance in calculus score by high and low mathematics anxious preservice teachers. With respect to the aggregate mathematics cognitive failures score, the low anxiety group recorded a lower mean score (M=53.27, SD=10.87) than their high anxiety counterparts (M=72.02, SD=13.39). However, this difference in mean score was statistically significant (t448=-14.58, p=.000). Table 3 below shows that the preservice teacher low anxiety group recorded lower mean score (M=8.55, SD=4.25) in lack of concentration than their high anxiety counterparts (M=10.20, SD=2.88) and this difference was statistically significant (t448=-4.82, p=.000). In Table 3 , the preservice teacher low anxiety group recorded lower mean score (M=10.85, SD=3. 19) in motor function than their high anxiety counterparts (M=13.58, SD=3.76). The difference was statistically significant (t448=-7.49, p=.000). With respect to memory factor, the preservice teacher low anxiety group recorded lower mean score (M=14.85, SD=4.46) than their high anxiety counterparts (M=21.10, SD=5.09). However, this difference in mean score was statistically significant (t448=-12.54, p=.000). Table 3 reveals that preservice teacher low anxiety group recorded lower mean score (M=19.02, SD=4.22) in distractibility than their high anxiety counterparts (M=27.14, SD=6.66). This difference in mean score was statistically significant (t448=-13.29, p=.000). With respect to performance in calculus, the preservice teacher low anxiety group recorded higher mean score (M=61.62, SD=10.55) than their high anxiety counterparts (M=53.14, SD=16.17). However, this difference in mean score was statistically significant (t448=5.70, p=.000). Thus, we concluded that mathematics anxiety level was a significant factor in preservice teachers' performance in calculus, perception of mathematics cognitive failures, and even at the mathematics cognitive failures subscale levels. 
Research Question Four:
What is the relationship among the dimensions of mathematics cognitive failures (lack of concentration, motor function, memory and distractibility), dimensions of mathematics anxiety (affective and cognitive components) and performance in calculus of the Nigerian preservice teachers?
The results in Table 4 below shows the relationships among the mathematics cognitive failures, mathematics cognitive failures subscales, mathematics anxiety, mathematics anxiety subscales and performance in calculus. Table 4 shows that there was a significant negative correlation between the preservice teachers' performance in calculus and mathematics anxiety (Pearson r=-.104, As can be gleaned from 
Research Question Five:
What are the composite and the relative contributions of dimensions of mathematics cognitive failures (lack of concentration, motor function, memory and distractibility), mathematics anxiety (affective and cognitive components) and gender to the explanation of the variance in the preservice teachers' performance in undergraduate calculus?
The results in Table 5 below shows that the independent variables (lack of concentration, motor function, memory, distractibility, affective and cognitive components of mathematics anxiety and gender) jointly contributed a coefficient of multiple regression of .341 and a multiple correlation square of .117 to the prediction of preservice teachers' performance in calculus. By implication, 11.7% of the total variance of the dependent variable (performance in calculus) was accounted for by the combination of the seven independent variables. The results further revealed that the analysis of Volume 10 Number 2, 2017
variance of the multiple regression data produced an F-ratio value significant at 0.001 level (F (7, 449) = 8.33; p<.001). The results of the relative contributions of the independent variables to the prediction of preservice teachers' performance in calculus was that cognitive component of mathematics anxiety was the potent significant negative contributor to the prediction of preservice teachers' performance in calculus (β = -.353, t = -5.19, p<.001), while motor function dimension of mathematics cognitive failures made the next significant positive contribution to the prediction of the dependent variable (β =.238, t = 3.68, p<.001). Lack of concentration dimension of mathematics cognitive failures (β =-.234, t = -3.61, p<.001) and gender (β =.145, t = 3.20, p<.001) did make significant negative and positive contributions respectively to the prediction of preservice teachers' performance in calculus. Affective component of mathematics anxiety (β =.210, t = 2.48, p=.013) made the next significant positive contribution to the prediction of the dependent measure. Memory (β =-.098, t = -1.35, p=.177) and distractibility (β =.044, t = .770, p=.442) dimensions of mathematics cognitive failures did not make any positive or negative contributions to the prediction of preservice teachers' performance in calculus. Afterwards, a stepwise regression analysis was used to determine the contribution of each of these variables in predicting performance in calculus. A reduced model explaining the predictive capacity of the five variables (cognitive dimension of mathematics anxiety, gender, affective dimension of mathematics anxiety, lack of concentration and motor function dimensions of mathematics cognitive failures) on performance in calculus is outlined in Table 6 below. 
Discussion
The results of the present study have shown six main findings. These findings relate to establishing the factor structure of the mathematics cognitive failures questionnaire with preservice teachers; determining the relationship between the mathematics cognitive failures and the general cognitive failures among preservice teachers; determining whether differences existed between low and high anxious preservice teachers in perception of mathematics cognitive failures and performance in calculus; ascertaining the relationships among dimensions of mathematics cognitive failures, mathematics anxiety dimensions and performance in calculus among preservice teachers and ascertaining the composite and the relative contributions of mathematics cognitive failures dimensions, mathematics anxiety dimensions and gender to the prediction of preservice teachers' performance in calculus.
The results of the present study showed that mathematics cognitive failure as measured by mathematics cognitive failures questionnaire is a multi-dimensional construct. The exploratory factor analysis using the principal components analysis showed a four factor structure underlying the questionnaire. The four interpretable factor structures are subsequently labelled: Lack of concentration (with 3 items), Motor function (with 4 items), Memory (with 6 items) and Distractibility (with 8 items) and each subscale had adequate internal consistency reliability. This is in sharp contrast to the general cognitive failures questionnaire which its proponents claimed to be a uni-dimensional construct (Broadbent et al, 1982) . It should be noted that the mathematics cognitive failure is still in its early stage of research and so more researches are needed in the refinement of this construct across cultures. In the present study, the preservice teachers showed a high level of mathematics cognitive failures (Mean=3.1687, SD=1.1619).
The finding relating to the relationship between mathematics cognitive failures and general cognitive failures showed that in the present study the mathematics cognitive failures had a significant positive relationship with the general cognitive failures among preservice teachers. The not so high correlation between mathematics cognitive failures and general cognitive failures showed that the two constructs are related but different. This can be likened to the relationship between mathematics anxiety and test anxiety (Wigfield & Meece, 1988) in which mathematics anxiety is related but different from test anxiety.
The results shown in Table 3 indicated that mathematics anxiety level was a factor in preservice teachers' performance in calculus and mathematics cognitive failures and its dimensions. The low and high mathematics anxious preservice teachers recorded different mean scores in performance in calculus and on mathematics cognitive failures and its dimensions. Thus, mathematics anxiety level differences in mathematics cognitive failures and performance in calculus as shown in this study were significant. However, since no study has ever determined the influence of mathematics anxiety level on mathematics cognitive failures, this study failed to make reference to previous study. The implication of the present study finding regarding mathematics anxiety level is that mathematics anxiety level differences in mathematics cognitive failures and performance in calculus are very important. As can be inferred from this study preservice teachers with a high rate of mathematics cognitive failure are most likely to report a high incidence of more debilitating affective symptom of mathematics anxiety. The influence of mathematics anxiety level on performance in calculus showed that as mathematics anxiety increases performance in calculus reduces for the preservice teachers. This coincided with the popular parlance that there is an inverse relationship between mathematics anxiety and performance in mathematics ( The results displayed in Table 5 show that 11.9% of the variance in preservice teachers' performance in calculus was accounted for by the seven predictor variables (lack of concentration, motor function, memory, distractibility, affective and cognitive components and gender) taken together. The relationship between performance in calculus and the predictor variables taken together were high as shown by the coefficient of multiple correlation (R = .341). Thus, the predictor variables investigated when taken together predicted to some extent performance in calculus among preservice teachers involved in the study. The observed (F(7, 449) = 8.33; p<.001) is a reliable evidence that the combination of the dimensions of mathematics cognitive failures, dimensions of mathematics anxiety and gender in the prediction of preservice teachers' performance in calculus from all indications did not occur by chance with 88.3% of the variance in performance in calculus unexplained by the current data. Thus, there might be other independent variables which may require further investigations about their contribution to the prediction of preservice teachers' performance in calculus and the degree of prediction jointly made by the seven independent variables of this study could be substantive enough to assert that preservice teachers' performance in calculus is predictable by a combination of the dimensions of mathematics cognitive failures, dimensions of mathematics anxiety and gender. Thus, the strength of the predictive power of the combined independent variables (lack of concentration, motor function, memory, distractibility, affective and cognitive components and gender) on the outcome variable was strong and significant to show the linear relationship between the seven predictor variables and the total variance in preservice teachers' performance in calculus. According to the standardized coefficients the regression model is as follows: Performance in Calculuspredicted = 58.00 -0.234 lack of concentration + 0.238 motor function -0.098 memory + 0.044 distractibility +0.210 affective -0.353 cognitive + 0.145 gender +14.36.
On the relative contribution of each of the independent variables to the explanation of variance in preservice teachers' performance in calculus, the present study revealed that only five (cognitive dimension of mathematics anxiety, gender, affective dimension of mathematics anxiety, lack of concentration and motor function dimensions of mathematics cognitive failures) out of the seven independent variables made statistically significant contribution to the variance in preservice teachers' performance in calculus. Cognitive dimension of mathematics anxiety was the best predictor of performance in calculus and accounted for 3.4% of the variance in preservice teachers' performance in calculus. This was followed by motor function dimension of mathematics cognitive failures which alone accounted for 2.5% of the variance in preservice teachers' performance in calculus. This was followed by lack of concentration which alone accounted for 1.9% of the variance in preservice teachers' performance in calculus. This was followed by gender and affective component of mathematics anxiety which individually accounted for 1.7% apiece of the variance in preservice teachers' performance in calculus. Memory and distractibility dimensions of mathematics cognitive failures did not contribute meaningfully to the prediction of preservice teachers' performance in calculus.
Conclusion
The MCFQ was found to be a valid and reliable measure of preservice teachers' mathematics cognitive failures levels; therefore, it may be used by different professionals to detect and deal with mathematics cognitive failures. First, mathematics educators may use it as a screening tool to discover high-risk students in their mathematics courses. Second, counselors may use it as a placement tool to isolate specific areas of the problem in mathematics cognitive failures which may lend it to different intervention strategies that might be implemented. Third, investigators may use the instrument as a research tool to study the associations between mathematics cognitive failures and other vital factors such as mathematics anxiety. It is worthy of note that the MCFQ appears to be a promising instrument for measuring mathematics cognitive failures as distinct from the general cognitive failures propounded by Broadbent and others in 1982. The MCFQ does seem to measure lack of concentration, motor function, memory and distractibility in mathematics in preservice teachers in this study. A more fulfilling evidence in this study is that MCFQ increases the vulnerability to mathematics anxiety and the fact that mathematics anxiety is a factor in mathematics cognitive failures and its dimensions is worthy of showcasing. This is important in view of the fact that mathematics anxiety has its influence on those who show low cognitive performance in mathematics. More importantly, motor function and lack of concentration dimensions of mathematics cognitive failures showed evidence of predicting preservice teachers' performance in calculus. It remains to be verified whether mathematics cognitive failures could be responsible for students' errors committed when solving problems in mathematics. It is postulated here that mathematics cognitive failures may be related to both procedural and conceptual errors in mathematics often experienced by students. This is a guess that needs to be verified. Like the general cognitive failures, the mathematics cognitive failures did not reflect temporary state as the test-retest over a period of four weeks showed a stable score even as circumstances changed. The present study investigated preservice teachers' mathematics cognitive failures using individual self-assessment questionnaire which is often criticized for promoting measurement error. People may over or understate their level of mathematics cognitive failures in order to conform to societal standards. However, it is my candid opinion that the present study is vital in exposing the level of mathematics cognitive failures among preservice teachers as the study findings could serve as a baseline for conducting future studies in mathematics cognitive failures in Nigeria and elsewhere.
